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PROCESSOR: 


THE  EFFECT  OF  GIBB  EREMIN  ANL'  OTHER 
BIOLOGICALLY  ACTIVE  SUBSTANCES 
ON  POTATO  VIRUSES 


/Following  is  the  translation  of  an  article  by  L.  K. 
Zherebchuk  in  the  Ukrainian- language  periodical  MikrO’ 
biolohlchnyy  Zhurnal  (Microbiology  Journal),  Vol  25, 
No.  5.  1963,  pages  8- 13^ 


The  action  of  gibberellin  on  plants  has  recently  been  rather 
extensively  studied,:  but  the  chief  subjects  of  investigation  have  been 
the  physiological  [y] ,  morphological  /l 7,  and  anatomical  /37  changes 
oceurrring  in  plants  treated  ritl  ^ibberc  lin  Liio  very  .Little  atten¬ 
tion  has  been  paid  to  the  effect  of  gibberellin  cn  plane  viruses. 


Gibberellin  Is  well  known  to  have  found  a  definite  oractical 
application,  especially  with  potatoes.  The  effect  of  treatment  of  potato 
tubers  on  their  further  grovrth  and  yield  is  being  investigated 

Our  aim  has  been  to  clarify  the  effect  on  X,  Y,  and  S  virus 
reproduction  and  potato  yield  of  gibberellin  and  other  biologically 
active  substances  when  used  to  treat  potato  plants  in  the  phase  of 
complete  budding  and  beginning  of  flowering. 

The  experiments  were  conducted  on  the  Pryyekul's 'kyy ,J/Priyekul,ski/7 
Early  variety.  Plot  area  was  30  square  meters,  repetition  was  fourfold. 
Nourishment  area  was  60  x  60  cm  with  one  plant  to  a  hill.  The  plants 
were  sprayed  in  the  budding  phase  with  0.01,  0.005,  and  0.0025$  solutions 
of  gibberellin,  a  0.0025$  solution  of  gibberellin  mixed  with  a  0.02$ 
solution  of  heteroauxin,  a  1$  solution  of  imanin,  and  a  1:1000  solution 
of  cansatin. 

So  that  the  potato  plants  might  better  absorb  the  gibberellin  and 
other  agents  the  plants  were  sprayed  in  the  morning  hours.  The  sick 
plants  had  been  previously  enumerated  and  serologically  analyzed  for  X, 

Y,  and  S  viruses. 


Best  Available  Copy 
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Table  1.  iSxtent  of  Attack  of  Virus  Diseases  on  Potato 
Plants  (on  21  June  1961 ) 
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65,0 

35.3  47,2 

Legend:  (l)  Total  of  examined  and  analyzed  slants; 

(2)  Nmber  of  affected  plants,  in  #;  (3)  Rugose 
mosaic;  (4)  Streak  mosaic;  (5)  Leaf  roll; 

(6)  Percentage  of  olants  shovn  by  analysis  to 
contain  viruses. 

The  fin  lings  in  Table  1  show  that  the  nunber  of  plants  affected 
with  rugose  and  streak  mosaic  and  leaf  roll  is  not  great— 1.3-8. 6#. 
Serological  analyses  on  the  other  hand  shoved  that  35.3-65#  of  the 
plants  contained  viruses  X,  Y,  or  S,  for  the  most  part  In  latent  form. 

From  tvatmrnt  of  tbs  potato  plants  on  22  June  1961  with  gib- 
berwllin,  gibosrellln  plus  h  teroauxin,  imanin,  and  cansatin  until  the 
leaves  Ligar  to  die  in  each  *vpe  of  experiment  the  plants  affected  with 
virus  diseases  were  examined  eve :y  month  and  serological  analyses  were 
mads  for  viruses  X,  Y,  and  S  in  t»e  plants. 

The  data  obtained  indicate  (Table  2)  that  the  ember  of  potato 
plant*  exhibiting  viruses  X,  Y,  and  S  In  the  variants  of  the  ejqperiment 
treating  the  plants  with  different  concentrations  of  gibberellin  and 
vlth  gibbers 111 u  plus  heteroauxin  Increased  by  the  end  of  the  vegetative 
stage  by  0. 1-3*1$  vlth  respect  to  external  symptoms.  The  serological 
analyses  of  the  same  virubef*  however,  shoved  that  the  number  of  plants 
vlth  the  viruses  in  latent  form  decreased  by  14. 1-38.7#  compared  vlth 
the  control  (Table  2}  and  by  4.6-19.1#  compared  with  the  initial  data 
(Table  1). 
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Table  2.  iju^end:  (l)  Experimental  variant;  (2)  Per¬ 
centage  of  plants  affected;  (3)  Percentage 
of  plants  shown  by  serological  analyses  to 
have  viruses;  (4)  Kugose  mosaic;  (5)  Streak 
mosaic;  (6)  Potato  plants  sprayed  with 
*ater  during  budding  phase  (control); 

(on)  Leaf  roll;  (T)  0.01$  gibberellin 
solution;  (8  )  0.005$  gibberellin  solution; 

(9)  0.0025/S  gibberellin  solution;  (10) 

0.0025$  gibberellin  solution  plus  0.02$ 
heteroauxin  solution;  (ll)  0.02fa  beteroauxin 
solution*  (12)  1$  imanin  solution;  (13) 

.1:1000  cansatin  solution. 

When  the  potato  plants  verc  sprayed  with  a  1$  imanin  solution, 
the  number  of  plants  with  symptoms  of  rugose  mosaic  had  not  Increased  by 
the  end  of  the  vegetative  period,  while  those  with  symptoms  of  streak 
mosaic  and  leaf  roll  had  increased  by  0. 3-2.7$  in  comparison  with  the 
control. 

It  should  be  noted  that  the  cansatin  solution  exerted  no  effect 
on  the  reproduction  of  viruses,  the  nunber  of  affected  plants  proving 
to  be  the  same  as  in  the  control.  Similar  findings  also  resulted  from 
the  serological  analyses  for  X,  Y,  and  S  viruses. 

We  simultaneously  studied  the  effect  on  potato  tuber  yield  exerted 
by  treating  the  plants  with  gibberellin  and  other  biologically  active 
substances  (Table  3)- 


Tabic  3-  ci'TccT  of  Gibberellin  and  Other  hi oJogj rally 
Active  Substances  on  Potato  Tuber  Yield  (on 
26  August  19 cl ) 


1 

1 

/; 

Bapiaimi  ;ioc.iuy 

*) 

Ccpc.um 
oara 
Oy.u.o 
!  liapiaiiTa 

|  (D 

p 

Ccpc.um 
nara  J 

40  ; 

ypO'.K-lii 

6yjih6 
it  ncpe- 
paxvHKy 
11.1  tijia 

Si  npno..nKa 
ypO-KOKt 

uyai.n  nix 

O.'lllitK) 

POCJIHIIOIO 

(a  kz) 

u 

H  za 

7) 

B  ?6 

JjPoc.utmi  KapTOiiai.  oOnpnckaiii 

boriOlO  (KOHTpO.ll.) . 

t 

: 

'  G7.2 

1 

!  0.7 

1 

1  194.4 

0,01  ?„-hhm  po3'iimoM  riOcpcaiiiv  . 

G7,5 

i  0,702 

195.0 

0,0 

0,4 

/»)  0,005*« -hiim  poa'imioM  ri6epc.iinv  . 

;  74.7 

0,77.4 

215.58 

1  19,8  | 

10,9 

tO  0,0025m -hum  poa'iimoM  riicpcainv 

71,5 

;  0,7-n 

206,13 

11,73  1 

6.0 

/■*)  0,0025 H -hum  poa'iimoM  riOcpc.t i HV-J- 
/V0,02><-hhm  poa'iimoM  rcTepoayK- 
CHHy . 

7G.7 

I 

■  0.79s 

1  225.14 

26.74 

13,7 

/^X),02?<-kiim  poamuiOM  reTepoayxciniy 

i  71,5 

0.744 

206,13 

11,73 

6.0 

)&)  1  H  "HUM  poauiuiOM  i  M a H i H  v  .  .  .  . 

•  60.7 

0.72(5 

201,12 

i  6.72 

3.4 

/*)po3mi«OM  KaiicariiHy  1:1000  .  .  . 

!  69.0 

.  0,728 

•  201,56 

7,16 

3,68 

Legend:  (i)  Experimental  variant;  (2)  Average  weight 
of  tubers  of  variant,  kg;  (3)  Average  '.eight 
of  tubers  under  one  plant,  kg;  (4)  Tuber  yeild 
in  100  kg  per  hectare;  (5)  Increase  in  yield; 
(6)  In  100  kg  per  hectare;  (j )  In  percent 
(8)  Potato  plants  sprayed  vith;  (9)  Water 
(control);  (10)  0.01$  gibberellin  solution; 

(ll)  0.005$  gibberellin  solution;  (12)  0.0025$ 
gibberellin  solution;  (13)  0.0025$  gibberellin 
solution  plus  0.02 $  heteroauxin  solution; 

(14)  0.02$  heteroauxin  solution;  (15)  1$  imanin 
solution;  (l6)  1:1000  cansatin  solution. 
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Tabic  h.  Aftereffect  of  Gibberellin  and  Other  Biologically 
Active  Substances  on  Virus  Diseases  Affecting 
Potatoes  (on  7  July  19&3) 
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Legend:  (l)  Experimental  variant;  (2)  Percentage  of 
affected  plants;  (3)  Percentage  of  plants 


shovn  to  have  viruses  by  serological  analyses; 
(If)  Rugose  mosaic;  (5)  Streak  mosaic;  (6)  Leaf 
roll;  (7)  Potato  plants  sprayed  when  budding 
in  1961  with;  (There  is  no  No.  8  -  Translator); 
(9)- (l6)  /Same  as  in  Table  . 
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Spraying  the  potato  plants  vith  a  0.0025-0.005$  gibberellin 
solution,  as  veil  as  vith  gibberellin  plu3  heteroauxin,  increases  the 
tuber  yield  hy  frou  11. T3  to  26. J  .units  of  100  ke  per  hectare. 

Increasing  the  concentration  of  the  gibberellin  solution  to 
0.01$  does  not  affect  the  potato  yield. 

The  effectiveness  of  the  other  substances  tested  van  less  than 
that  of  gibbercllin. 

Wo  further  studied  the  aftereffects  of  treating  the  budding  plants 
(19J.1)  ith  gibbercllin,  hetoroauxin,  and  the  other  biologically  active 
agents  on  the  resistance  of  the  potatoes  grovm  from  their  tubers  to  the 
viruses  of  rugose  mosaic,  as  veil  as  on  the  productivity  of  the  next 
year  (1962).  The  experiment  vas  set  up  in  accordance  with  the  same  system 
as  in  1961. 

It  turned  out  that  the  substances  under  investigation  affected, 
to  same  degree  or  other,  the  development  of  the  next  year’s  potato  plants. 
In  the  variants  where  the  plants  vere  treated  vith  gibberellin  (100  mg/l, 
25  mg/l)  and  gibberellin  plus  200  mg/l  of  heteroauxin  the  sprouts 
appeared  5  to  10  days  sooner  than  in  the  control.  The  number  of  plants 
affected  vith  X,  Y,  and  S  viruses  according  to  the  findings  of  the 
serological  analyses  diminished  by  15-49$  compared  to  the  control 
(Table  4)  and  by  7.2-23$  compared  vith  the  initial  data  (Table  l). 

The  number  of  plants  affected  vith  rugose  mosaic  and  leaf  roll 
vas  Insignificant- -from  0.1  to  1.6$  against  2.1  to  7.4$  in  the  control. 

It  was  discovered  that  the  yield  of  the  tubers  and  their  starchi¬ 
ness  varied  sharply  according  to  the  experimental  variant  (Table  5)*  The 
offspring  of  the  plants  treated  in  1961  vith  0.01$  gibberellin  solution, 
0.02$  heteroauxin  solution,  and  cansatin  gave  a  harvest  similar  to  that 
from  the  control.  The  offspring  of  the  plants  treated  vith  0.0025$ 
gibberellin  solution  gave  a  tuber  harvest  higher  by  440-960  kg  per 
hectare  than  the  control. 


A  particularly  great  difference  in  the  tuber  harvest  vas  observed 
in  the  offspring  of  the  1961  plants  treated  vith  the,  mixture  of  0.0025$ 
gibberellin  and  0.02 $  heteroauxin  solutions  (263  kg  per  hectare  greater). 

When  the  gibberellin  coi  .centration  in  the  potato  spray  rose  from 
25  to  100  mg/l  the  starch  cont(  nt  of  the  tubers  increased  from  O.73  to 
•2.1$  (Table  5)- 

Conclusions  ;  , 

'^Treatment  of  potato  plants  in  the  budding  stage  vith  a  solution 
of  gibberellin,  in  particular  gibberellin  mixed  vith  hoteroauxin,  retards 
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the  onroad  of  virus  infections.  On  the  basis  of  serological  analyses 
it  was  established,  that  the  number  of  plants  affected  with  L,he  viruses 
of  rugose  mosaic  had  not  increased  by  the  end  of  the  vegetative  period. 


4k  ^Gibberellin  in  a  concentration  of  25-100  rag/l,  as  veil  as 
gibbereliin  mixed  vith  heteroauxin,  is  good  prophylaxis  against  potato 
viruses  and  favors  the  increase  in  tuber  yield  and  starch  content  during 
the  year  in  vhich  it  is  used  and  also  has  the  same  aftereffect. 

£.  ^The  other  biologically  active  substances  tested  had  a  certain 
negative  effect  on  the  viruses,  but  did  not  influence  the  productivity  , 
of  the  potatoes.  , 


>^0  preparation  cansatin  exerted  no  effect  on  the  virus  or 
the  potato  yield.  ■  \  /\ 
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